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In This IssueSMN Shortage Shifts Splicing Specificity
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The survival of motor neurons (SMN) protein functions ubiquitously in the assembly of small nuclear RNAs into the ribonucleoprotein com-
plexes (snRNPs) that are key components of the pre-mRNA splicing machinery. Patients with spinal muscular atrophy have a deficiency in
SMN protein levels that leads to motor neuron degeneration. The basis for this apparently cell-selective outcome is not known. In this issue,
Zhang et al. report that reduction of SMN protein in cultured cells and in mice results in differential changes in snRNP abundance and wide-
spread alteration of splicing patterns. The changes in individual snRNP levels and the transcripts affected by alternative or aberrant splicing
vary from tissue to tissue. These findings suggest that spinal muscular atrophy is a general splicing disease that is not restricted to motor
neurons.
Dial 9-1-1 for an SOS Response
PAGE 601
The cellular response to DNA damage involves activation of checkpoint proteins and transcrip-
tional changes. Whether and how the diverse responses are coordinated is unclear. In budding
yeast, the Rad6-Rad18 ubiquitination complexmodifies the replication clampPCNA that is impor-
tant for translesion synthesis and postreplication repair. Fu et al. now show that Rad6-Rad18 also
ubiquitinates the PCNA-like 9-1-1 checkpoint clamp, and that in addition to checkpoint functions,
9-1-1modification is required for DNAdamage-induced transcriptional regulation.Hence, through
ubiquitination of two DNA clamps, Rad6-Rad18 plays key roles in coordinating several DNA dam-
age response pathways, reminiscent of the coordination in the bacterial SOS response.
Acetylation Is Key in p53 Activation
PAGE 612
The p53 pathway plays a central role in stress responses and tumor suppression in vivo. Although early work indicated that p53 function re-
quires phosphorylation of N-terminal sequences, subsequent studies showed that p53 is activated regardless of its phosphorylation status.
Tang and Gu now identify p53 acetylation as an indispensable event in stress responses that destabilizes the p53-Mdm2 interaction and en-
ables p53 to activate transcription in a promoter-specific manner.
Epigenetics Weighs In on Energy Balance
PAGE 627
Cells balance their activity levels in response to available energy resources. In eukaryotic cells, the
most energy-consuming process, ribosome biosynthesis, adapts to changes in intracellular energy
status. Now,Murayama et al. characterize a complex containing the deacetylase SIRT1, the histone
methyltransferase SUV39H1, and a nucleolar protein termed Nucleomethylin that is activated under
conditions of energy shortage to silence rRNA transcription. By downregulating the rDNA loci, the
complex protects cells from energy deprivation-dependent apoptosis. Structural and mutational
analyses of Nucleomethylin suggest that it functions as a methyltransferase. These findings provide
insight into the epigenetic regulation of cellular energy homeostasis.
In Pilus Assembly, Both Twins Work but One Is Pore
PAGE 640
Gram-negative pathogens commonly exhibit adhe-
sive pili on their surface that mediate attachment to
the host. Amajor class of pili is assembled via the chaperone-usher pathway and secreted via
the outer membrane assembly platform, the usher. Here Remaut et al. present the crystal
structure of the translocation domain of the P pilus outer membrane usher PapC, and the
3D cryo-EM reconstitution of the FimD usher bound to a translocating type 1 pilus assembly
intermediate. Unexpectedly, only one pore of the usher twinned-pore translocation machin-
ery is used for secretion, while both usher protomers are used for chaperone-subunit com-
plex recruitment. These structures provide insight into the secretion of a virulence factor
across the outer membrane of Gram-negative bacteria.Cell 133, May 16, 2008 ª2008 Elsevier Inc. 551
APC/C Gets TEK-Savvy
PAGE 653
Themodification of proteins with ubiquitin chains is a crucial regulatory event. Chains linked through different lysine residues of ubiquitin have
distinct functions, such as the role of K48-linked chains in targeting proteins for proteasomal degradation. Here, Jin et al. show that the human
APC/C targets cell-cycle substrates for degradation by assembling K11-linked chains. The assembly of these K11-linked chains requires
a motif, the TEK-box, which promotes attachment of the first ubiquitin to the substrate, and is also found in ubiquitin where it promotes
K11 linkages during chain elongation. The results suggest that the recognition of similar motifs in substrates and ubiquitin facilitates efficient
cell-cycle control.
Shape Sculpts Signaling with Negative Regulations
PAGE 666
The role of cell size and shape in controlling local intracellular signaling reactions, and how this spatial in-
formation originates and is propagated, is not well understood. Neves et al. use computational and exper-
imental approaches to model the flow of spatial information from the b-adrenergic receptor to MAPK1,2 in
neurons. Their results indicate that cell shape controls the dynamics of local biochemical activity of neg-
ative regulators to determine the size of signaling microdomains, and that negative regulators control
the flow of spatial information to downstream components within the cell. Thus, dynamics of signaling mi-
crodomains arise from systems-level interactions of physical and chemical properties of the cell.
Granzyme A Slips In for the Kill
PAGE 681
Apoptosis research has largely focused on the disruption of the mitochondrial outer membrane and sub-
sequent release of proapoptotic factors; however, the protease granzyme A produces reactive oxygen species without disturbing the mito-
chondrial outermembrane, thereby triggering caspase-independent death. Interested in themechanismof this pathway,Martinvalet et al. find
that granzyme A enters mitochondria to cleave NDUFS3, a protein in the electron transport chain complex I. NDUFS3 cleavage, which gen-
erates superoxide anion and disrupts complex I function, is a required first step for granzyme A-mediated DNA damage and cell death.
Two Paths Diverge in Caspase Activation
PAGE 693
Tumor necrosis factor, TNF-a, is a pleiotropic cytokine that can cause inflammation, cell survival, and paradoxically, cell death. The inflam-
matory response of mammalian cells to TNF-a can be switched to apoptosis by cotreatment with a Smacmimetic, a small molecule mimic of
the Smac/Diablo protein that is currently under clinical development for cancer therapy. NowWang et al. delineate the molecular pathway of
apoptosis triggered by TNF-a and the Smacmimetic. Interestingly, the study reveals that TNF-a can induce the formation of two distinct cas-
pase-8 activation pathways that are differentially regulated by cellular antiapoptotic proteins. Given that tumor cells often exhibit autocrine
TNF-a activity, characterizing the contribution of these two caspase-8 activation pathways could be important in guiding Smac mimetic-
based therapies.
Stem Cells Get that EMT Feeling
PAGE 704
Theepithelial-mesenchymal transition (EMT) is a keydevelopmental program inwhichepithelial cells acquire
traits of mesenchymal cells, such as motility, invasiveness, and resistance to apoptosis. EMT is also often
activated during cancer invasion and metastasis. Mani et al. now report that the induction of an EMT in im-
mortalized humanmammary epithelial cells results in increased expression of stem cell markers and the ac-
quisition of hallmark mammary epithelial stem cell behavior. Furthermore, the authors show that stem cell-
like cells isolated frommammary epithelial cultures or mammary carcinomas express EMTmarkers. These
findings illustrate a direct link between the EMT and the gain of epithelial stem cell properties.
Nucleosome Removal Can Set the Pace of mRNA
Synthesis
PAGE 716
The rate-limiting step of transcriptional activation in eukaryotes is unknown. Statistical expression analysis has indicated thatmRNA synthesis
is burst-like rather than continuous, suggesting random fluctuations may occur at the promoter level. Based on analyses of nucleosome oc-
cupancy at the transcriptionally induced PHO5 promoter in yeast, Boeger et al. now demonstrate that random removal and reformation of
promoter nucleosomes can account for stochastic and kinetic properties ofPHO5 expression. Based on the results they propose that removal
of promoter nucleosomes is rate limiting for PHO5 expression.
Tuning into the Cancer Network
PAGE 727
Retroviral insertional mutagenesis screens have been used to investigate the genetic events underlying tumor development; however, iden-
tifying loci that cooperate in tumorigenesis has been limited by the number of insertion sites and tumors available for analysis. By optimizing
insertion site cloning, Uren et al. were able to perform a large-scale insertional mutageneisis screen in p19ARF/, p53/, and wild-typemice.
The authors sequenced almost 11,000 insertion sites from hundreds of tumors and identified over 300 loci involved in tumorigenesis, including
a number of known and candidate oncogenes and tumor suppressor genes. Some of these loci display genetic interactionswith either the p53
or p19ARF tumor suppressors, or both. Collectively, these interactions can be used to define networks of genes that are likely to collaborate in
tumorigenesis.Cell 133, May 16, 2008 ª2008 Elsevier Inc. 553
